This internet appendix shows further results on the trading behaviour by banks and their credit supply. In Appendix A, we present the stylized theoretical model that guided our empirical analysis of the paper. Appendix B shows further robustness of the main tables from the paper and Appendix C presents our results without the inclusion of Landesbanks. Appendix
bank(lender)*firm(borrower) fixed effects.
APPENDIX A
As a complement to the theoretical papers we highlighted in the Introduction of our paper, we present a simple model to guide the empirical analysis. The main intuition behind the model is the following. In a crisis, when the expected returns from investing in securities are high, banks with higher trading expertise invest more in securities and cut back on credit in the presence of funding constraints (see Diamond and Rajan, 2011; Shleifer and Vishny, 2010) . 1 In addition, trading banks with higher risk-bearing capacity (higher capital ratio) will invest even more in securities and further decrease the supply of credit (much in line with He and Krishnamurthy, 2013). We now proceed to a more detailed exposition.
Assume a two-period world with one security that has random returns. We denote the security's price at 0 as . At 1, can be either or , with probability 1/2
(without loss of generality, we assume ). Banks receive a private signal at 0 regarding the price of the security at 1. The signal can have two values: and . We assume that the signal is informative: Pr | Pr | 1/2. We interpret the precision of the signal, , as the "trading expertise" of banks. That is, banks that have trading expertise receive signals with lower noise.
After receiving the private signal, banks decide on how much to invest in securities at the given price . If a bank receives a good signal, , then it buys units of this security (otherwise the bank does not buy any unit of the security). If the price of the security at 1 is , the bank obtains the amount . The probability of this event happening is Pr | . The bank also obtains with probability 1 .
The bank's optimization problem can be summarized as follows: max 1 subject to the following funding constraint: , where is the amount invested in securities, is the credit supplied to the real economy, and is the available funding. The first part of the objective function is the expected return of the risky security, the second part is the variance of this return, and the last part, , is the payoff from the lending investment. can be interpreted as the risk-bearing capacity of the bank, which can come from capital constraints stemming from the market, or regulation, or from risk aversion (see He and Krishnamurthy, 2012, 2013) . We assume that the budget constraint W in the model is binding during a crisis -i.e., banks cannot 1 The assumption is that expertise is required to identify profitable trading opportunities in securities markets during the crisis. See also Gorton and Metrick (2012) and Dang, Gorton, and Holmstrom (2013) for papers that argue about breakdown in trading of debt securities during a crisis due to lack of expertise to evaluate the quality of the debt securities.
easily raise more funds to invest. 2 Therefore, banks need to choose how much of their funds (W) to allocate to investments in securities ( ) and how much to allocate to lending (L).
The first order condition, assuming that the funding constraint is binding, is: It is important to highlight that the negative externality from securities investment by banks to lending relies on three features: (1) an increase in expected returns from investing in securities; (2) funding constraints; and (3) securities markets and lending markets have some 2 In the periodic survey conducted by ECB, most banks reported funding constraints as an important factor affecting banking operations in the middle of the crisis. 3 To derive this equation, we have assumed linear loan returns: . We have assumed that loans are riskless with constant returns to scale (marginal profit equals ). Note that as long as the volatility of a loan portfolio is sufficiently low with respect to the volatility of securities' returns, the main propositions would hold. Note also that we take prices and returns as given in the model and ignore other equilibrium considerations. We also assume that capital and level of funding constraints are independent (see, e.g., He and Krishnamurthy, 2013, and Brunnermeier et al., 2012 , for models that relate both). 4 To get this relation, one needs to further assume that gross returns from investing in securities are below twice of those from investing in loans ( 1 / 2 1 ). To obtain an interior solution, we also need 0 * / . The first condition, 0 * , is satisfied as long as the expected return in securities is higher than the expected return in lending: 1 . The second condition only states that the bank needs to have enough funds to finance its investment in securities. In other words, the returns from securities investments need to be higher than those from lending so that there is positive investment in securities, but not too high so that there is still some lending. degree of segmentation (i.e., that loan rates do not adjust immediately to being equal to security returns). See Stein (2013) and Diamond and Rajan (2011) for a discussion of the externalities.
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5 Note that it is also difficult for banks to increase interest rates substantially to compensate for the returns from security investments due to the risk of adverse selection and moral hazard that arise in lending (Stiglitz and Weiss, 1981) . . We classify a bank as a 'Trading bank' (higher trading expertise) when it has membership to the largest fixed income platform in Germany (Eurex Exchange). We define a bank as a 'Non-trading bank' when it has no Eurex Exchange membership. The first vertical line refers to the start of financial crisis in 2007:Q3, and the second vertical line denotes 2009:Q4, the end of the crisis in Germany. This table reports the summary statistics of the variables used in the paper for Landesbanks, across three periods. We define 'Pre-crisis ' (2006:Q1 -2007:Q2) , 'Crisis' (2007 'Crisis' ( :Q3 -2009 , and 'Post-crisis ' (2010:Q1 -2012:Q4) . 'Securities holdings/TA' measures the total investment in securities as a fraction of total assets (in %). 'Aaa securities' measures the total investment in Aaa-rated securities as a fraction of the total investment in securities (in %). 'Domestic securities' measures the total investment in securities with German issuer as a fraction of total investment in securities (in %). 'Long-term securities' measures the total investment in securities with residual maturity higher than one year as a fraction of the total investment of securities (in %). 'Sovereign securities' measures the total investment in securities issued by sovereigns as a fraction of the total investment in securities (in %). 'Capital/TA' measures the book value of equity as a fraction of total assets (in %). 'Size' refers to the logarithm of total assets (in thousand Euros). 'Gains on holdings' measures the (unrealized) gains/losses on all securities in the bank's portfolio as a fraction of total assets (in %). 'Gains on pre-crisis holdings' measures the (unrealized) gains/losses on all securities in the bank's pre-crisis portfolio with maturing dates after 2009:Q4 as a fraction of total assets (in %). The definition of the other variables can be found in Table D2 . This table replicates Table 6 for the entire sample of securities. The dependent variable is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise. 'Trading bank' is a binary variable that equals one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. This table tests the robustness of the trading behavior to market making transactions. The sample is restricted to those securities that had the largest price drop (25th percentile) in the previous quarter. We restrict the sample further to those securities for which we have the information on their market maker. The dependent variable for the 'Buys' is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise. For the 'Sells', the dependent variable is the logarithm of the amount sold (in nominal value) by bank b of security i during quarter t, and zero otherwise. For each bank to calculate the buys and sells, we exclude the securities where the bank is a market maker. 'Trading bank' is a binary variable that equals the value of one if bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. This table tests the robustness of the trading behavior to change in credit at the bank level. The sample is restricted to those securities that had the largest price drop (25th percentile) in the previous quarter. The dependent variable for the 'Buys' is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise. For the 'Sells', the dependent variable is the logarithm of the amount sold (in nominal value) by bank b of security i during quarter t, and zero otherwise. 'Trading bank' is a binary variable that equals the value of one if bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. '∆Credit/TA b,t−1 ' measures the change in total amount of credit as a fraction of total assets (in %) for bank b in quarter t − 1. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table  D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t if the amount is positive, and zero otherwise. 'Trading bank' is a binary variable that equals the value of one if bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. This table replicates Table 7 for the entire sample of securities. The dependent variable is the logarithm of the amount sold (in nominal value) by bank b of security i during quarter t, and zero otherwise. 'Trading bank' is a binary variable that equals one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. This table reports the buying behavior of banks, split by different ratings and maturities. In Panel A, the sample is restricted to those securities that had the largest price drop (25th percentile) in the previous quarter. Panel B replicates Panel A for the entire sample of securities. The dependent variable is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise. The splits are based on ratings and remaining residual maturity of the securities. 'Trading bank' is a binary variable that equals the value of one if bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable is the change in the logarithm of credit granted by bank b to firm j during quarter t. 'Trading bank' is a binary variable that equals the value of one if bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Non-trading banks' is a binary variable that equals the value of one if bank b does not have a direct Eurex Exchange membership and zero otherwise. 'Landesbank' is a binary variable that equals the value of one if bank b is a Landesbank, and zero otherwise. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Interbank borrowing/TA, Deposits/TA) and fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). The definition of the main independent variables can be found in Table D2 . A constant is included, but its coefficient is left unreported. Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable in column 1 and 2 is a binary variable that equals the value of one when firm j issues corporate debt during quarter t, and zero otherwise. In column 3 and 4, the dependent variable is the logarithm of corporate bond issuance by firm j during quarter t. A constant is included, but its coefficient is left unreported. Robust standard errors clustered at firm level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable in column 1 is the change in Securities holdings/TA for each bank from 2007:Q2 to 2009:Q4. The dependent variable for the 'Buys' is Log(Amount) i,b,t , which is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise. For the 'Sells', the dependent variable is the logarithm of the amount sold (in nominal value) by bank b of security i during quarter t, and zero otherwise. 'Trading bank' is a binary variable that equals the value of one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The estimations report the buying behavior of banks across different securities conditional on buying. The dependent variable is Log(Amount) i,b,t , which is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t. The splits are based on ratings and remaining residual maturity of the securities. 'Trading bank' is a binary variable that equals the value of one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. All regressions are estimated using ordinary least squares. The percentage price change of security i, '∆price i,t−1 ', is demeaned by the sample mean and standardized using the standard deviation of the respective subset of securities in the crisis sample. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of fixed effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The estimations report the selling behavior of banks across different securities conditional on selling. The dependent variable is Log(Amount) i,b,t , which is the logarithm of the amount sold (in nominal value) by bank b of security i during quarter t. The splits are based on ratings and remaining residual maturity of the securities. 'Trading bank' is a binary variable that equals the value of one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. The percentage price change of security i, '∆price i,t−1 ', is demeaned by the sample mean and standardized using the standard deviation of the respective subset of securities in the crisis sample. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable is the Log(Amount) i,b,t , which is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise, and column 4 and 8 report the results of the estimations conditional on buying a security. Columns 1 to 4 report the results for trading banks, and columns The dependent variable is the Log(Amount) i,b,t , which is the logarithm of the amount bought (in nominal value) by bank b of security i during quarter t, and zero otherwise. The splits are based on ratings and remaining residual maturity of the securities. Panel A shows the results for trading banks and Panel B for the other banks. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. The percentage price change of security i, '∆price i,t−1 ', is demeaned by the sample mean and standardized using the standard deviation of the respective subset of securities in the crisis sample. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable is the Log(Amount) i,b,t , which is the logarithm of the amount sold (in nominal value) by bank b of security i during quarter t, and zero otherwise, and columns 4 and 8 report the results of the estimations conditional on selling a security. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. The percentage price change of security i, '∆price i,t−1 ', is demeaned by the sample mean and standardized using its standard deviation in the crisis sample. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable in Panel A is ∆ Log(Credit) b,j,t , which is the change in the log of credit granted by bank b to firm j during quarter t. In Panel B, the dependent variable is the change in Securities/Total Assets for each bank over the respective period. 'Trading bank' is a binary variable that equals the value of one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Non-trading banks' is a binary variable that equals the value of one when bank b has not a direct Eurex Exchange membership, and zero otherwise. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level. The dependent variable from columns 1 to 7 is ∆ Log(Credit) b,j,t , which is the change in the log of credit granted by bank b to firm j during quarter t, whereas in column 8, the dependent variable is the change in log of the total firm credit of firm j during quarter t by all banks. The independent variable for column 8 is the fraction of borrowing of a firm from banks with trading expertise before the crisis (2007:Q2). 'Trading bank' is a binary variable that equals the value of one when bank b has membership to the largest fixed income platform in Germany (Eurex Exchange), and zero otherwise, which proxies for banks with higher trading expertise. 'Non-trading banks' is a binary variable that equals the value of one when bank b does not have a direct Eurex Exchange membership and zero otherwise. 'Capital/TA b,t−1 ' measures the book value of equity as a fraction of total assets (in %) for bank b in quarter t − 1. All regressions are estimated using ordinary least squares. Lagged, time-varying bank controls (Size, Capital/TA, Interbank borrowing/TA, Deposits/TA) are either included ('Y') or not included ('N'). The definition of the main independent variables can be found in the Appendix. A constant is included, but its coefficient is left unreported. Fixed effects are either included ('Y'), not included ('N'), or spanned by another set of effects ('-'). Robust standard errors clustered at bank level following Arellano (1987) are reported in parentheses. ***: Significant at 1 percent level; **: Significant at 5 percent level; *: Significant at 10 percent level.
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